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Abstract
Background: Experiences during the birth hospitalization affect breastfeeding outcomes. In the 
United States, hospital policies and practices supportive of breastfeeding are routinely assessed 
through the Maternity Practices in Infant Nutrition and Care (mPINC) survey; however, mPINC 
does not capture data on breastfeeding outcomes.
Materials and Methods: Data from the 2015 mPINC survey were linked to 2015 data from the 
Joint Commission (TJC), a major accreditor of health care systems in the United States (n = 1,305 
hospitals). Each hospital participating in mPINC is given a total score, which is the average of 
seven subscores; all ranging from 0 to 100. TJC has hospital-specific data on the percentage of 
infants exclusively breastfeeding at hospital discharge. We used linear regression to estimate 
differences between quartiles of (1) total mPINC score and (2) each mPINC subscore with rates of 
exclusive breastfeeding at hospital discharge, adjusting for hospital type, teaching status, and 
number of annual births. We additionally used linear models to test for trend across quartiles of 
mPINC score.
Results: The mean percentage of in-hospital exclusive breastfeeding increased from 39.0% for 
hospitals in the lowest mPINC total score quartile (<75) to 60.4% for hospitals in the highest 
mPINC total score quartile (≥89), an adjusted difference of 21.1 percentage points (95% 
confidence interval 18.6–23.6). The mean percentage of in-hospital exclusive breastfeeding 
significantly increased (p < 0.0001) as mPINC scores increased for total mPINC score and for 
each mPINC subscore.
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Conclusions: Higher mPINC scores were associated with higher rates of in-hospital exclusive 
breastfeeding. Hospitals can make improvements to their maternity care practices and policies to 
support breastfeeding.
Keywords
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Introduction
The American Academy of Pediatrics recommends infants be exclusively breastfed for about 
the first 6 months of life.1 Exclusive breastfeeding has numerous benefits for both mother 
and infant, and longer durations of exclusive breastfeeding have been associated with greater 
health benefits.2 National data demonstrate that 83.2% of newborns initiate breastfeeding 
and 64.7% are exclusively breastfeeding at 7 days of age.1 This discrepancy is in large part 
due to 17.2% of breastfeeding newborns being supplemented with infant formula before they 
reach 2 days of age,1 which often occurs in the hospital.3 Infants who are supplemented with 
formula while in the hospital are three times less likely to be receiving any breast milk at day 
60.4
Practices such as initiating breastfeeding within 1 hour of birth, no formula supplementation 
during the hospital stay unless medically indicated, rooming-in, on-demand breast-feeding, 
and postdischarge breastfeeding support have been associated with increased rates of 
breastfeeding initiation,5 duration,6–8 and exclusivity.5,6,9 As such, improving maternity care 
practices and policies supportive of breastfeeding has been a key effort of national and 
international organizations.
In 2007, the Centers for Disease Control and Prevention (CDC) launched the Maternity 
Practices in Infant Nutrition and Care (mPINC) survey to monitor hospital-level practices 
and polices related to infant feeding and care.10 Although mPINC survey data have been 
used to document improved trends in maternity care practices in the United States,11–14 the 
survey does not collect information on breastfeeding outcomes. A prior study that linked 
mPINC to the Pregnancy Assessment Monitoring System (PRAMS) found higher mPINC 
scores to be associated with better breastfeeding outcomes (any and exclusive breastfeeding 
at 8 weeks), but this study did not assess in-hospital exclusive breastfeeding rates that are 
needed to gain a more complete picture of what is happening during the birth 
hospitalization.6
In-hospital breastfeeding outcomes are measured by the Joint Commission (TJC), an 
independent nonprofit organization that accredits and certifies ~88% of accredited U.S. 
hospitals.15 TJC collects data on exclusive breastfeeding at hospitals providing maternity 
care in the United States as part of its perinatal care quality measures.16 By linking mPINC 
and TJC data, another previous study found an association between hospital practices and 
improved exclusive breast-feeding rates; however, this study used Baby-Friendly designation 
as their exposure17 and currently only about 26% of births occur in Baby-Friendly facilities.
1
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To our knowledge, no studies have examined hospital-reported maternity care practices and 
hospital-reported breastfeeding outcomes on a national level. Therefore, the purpose of this 
study was to assess whether maternity care practices (as determined by mPINC score) were 
associated with in-hospital exclusive breastfeeding rates (as reported to TJC).
Materials and Methods
Data sources
Data for this analysis were obtained from CDC’s 2015 mPINC survey (data collected from 
August 2015 through February 2016) and 2015 TJC data (data collected from January 2015 
through December 2015). Detailed data collection methods of the mPINC survey are 
published elsewhere.18 In brief, mPINC is a biennial census of all birth hospitals and birth 
centers in the United States and territories. Since birth centers do not report to TJC, they 
were excluded from this analysis (n = 170). The 2015 mPINC survey was sent to the 
person(s) at each hospital most knowledgeable about routine infant feeding practices and 
policies, who was most frequently the mother–baby unit manager. Information about 
hospital-level practices and polices related to infant feeding and care were collected. Starting 
in 2010, TJC began collecting data on exclusive breastfeeding at United States hospitals with 
maternity care by voluntary reporting. Beginning January 1, 2014, hospitals with at least 
1,100 births per year were required to report exclusive breastfeeding to retain their 
accreditation and smaller hospitals could continue to voluntarily report this measure. During 
2015, TJC announced the threshold for mandatory reporting was changing to 300 births 
effective January 1, 2016, thus more smaller hospitals may have been reporting the measure 
in 2015.19
Data from the 2015 mPINC survey were linked to 2015 TJC data by hospital name and 
postal address. In 2015, the mPINC response rate was 82%, and included 2,412 participating 
hospitals. TJC database included 1,748 hospitals; 411 of these were hospitals that did not 
participate in the 2015 mPINC survey, enabling us to link 1,337 hospitals. Hospitals in the 
mPINC database may not have been in TJC database because they are accredited by another 
organization, or did not report on the exclusive breastfeeding measure (in 2015 only required 
of hospitals with >1,100 births per year). Of the 1,337 linked hospitals, 32 were missing 
information on hospital characteristics collected in mPINC, resulting in a final analytic 
sample of 1,305. The number of hospitals varies slightly for subscore analyses because some 
hospitals were missing data on individual subscores.
Our exposure of interest was hospital practices and policies supportive of breastfeeding, as 
measured by mPINC scores. The CDC organized information collected in mPINC into seven 
maternity care practice subdomains: (1) labor and delivery care, (2) feeding of breastfed 
infants, (3) breastfeeding assistance, (4) contact between mother and infant, (5) hospital 
discharge care, (6) staff training, and (7) structural and organizational aspects of care. CDC 
calculated scores on a scale from 0 to 100 for each of the seven maternity care practice 
subdomains, and these seven subscores were averaged to calculate the hospital’s total 
mPINC score.20 Higher scores denote better maternity care practices and policies. mPINC 
scores were treated as a continuous variable (0–100). Scores were categorized into quartiles, 
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except for the feeding of breastfed infants subscore, which was categorized into tertiles due 
to a more limited distribution of scores.
We obtained data from TJC for our outcome, in-hospital exclusive breastfeeding rates. TJC 
defines exclusive breast milk feeding as “a newborn receiving only breast milk and no other 
liquids or solids except for drops or syrups consisting of vitamins, minerals, or 
medicines.”16 In-hospital exclusive breast milk feeding was reported as an overall 
percentage of newborns who were exclusively fed breast milk during their entire 
hospitalization from a sample of eligible infants.16 Details about TJC sampling methods are 
published elsewhere.21 In brief, hospitals are given detailed instructions on how to sample 
for the measure. This includes information on the minimum sample that must be randomly 
sampled for larger hospitals, or all records are taken for smaller hospitals. Suggested data 
sources for this measure include feeding flow sheets, physician notes, a discharge summary, 
or nursing notes from the medical record. Hospitals reported this information to TJC in one 
of two ways: (1) through an intermediary company who sent patient-level data to TJC, from 
which TJC produced rates using an established algorithm, or(2) hospitals reported data to 
TJC’s direct data submission platform. The denominator for this percentage comprised 
single, term newborns discharged alive from the hospital.16 The numerator for this 
percentage comprised eligible newborns who were fed breast milk only since birth. This 
measure excludes infants who were admitted to the neonatal intensive care unit, diagnosed 
with galactosemia, on parenteral infusion, with a hospital stay >120 days, enrolled in clinical 
trials, with documented reasons for not exclusively feeding breast milk, transferred to 
another hospital, or those born preterm.16
Statistical analysis
We calculated the prevalence of the following hospital characteristics: hospital type 
(nonprofit, private, government, or military), teaching status (no, yes), hospital size (annual 
number of births), and average mPINC total score and subscores (mean and range). In-
hospital exclusive breastfeeding rate was plotted compared with the total mPINC score, as a 
continuous variable (0–100). We used linear regression models to estimate differences in 
mean exclusive breastfeeding rate by quartile of (1) total mPINC score and (2) each mPINC 
subscore, adjusting for hospital type, teaching status, and size. We additionally used linear 
regression models to test for trend across mPINC total score and subscore. Analyses were 
conducted using SAS v. 9.4 (Cary, NC).
Results
Table 1 illustrates the hospital characteristics and mPINC scores of the 1,305 hospitals 
included in the sample. The majority of the hospitals were nonprofit (70.8%), followed by 
private (15.3%), government (12.4%), and military (1.4%). About 12% of the hospitals were 
teaching hospitals. Hospitals with <250 births per year represented the smallest group of the 
study population (3.6%), and hospitals with 1,000–1,999 births represented the largest group 
of the study population (30.1%). The mean total mPINC score was 81 (range 33–100). Mean 
mPINC subscores ranged from 69 (range 0–100) for the discharge care subdomain to 91 
(range 47–100) for the breastfeeding assistance subdomain.
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There was a positive linear correlation between total mPINC score and exclusive 
breastfeeding at hospital discharge (Pearson’s r = 0.45, p < 0.0001) (Fig. 1). The mean 
percentage of in-hospital exclusive breastfeeding was 51.2% overall, and improved with 
each increasing quartile of mPINC total score: 39.0% for hospitals in Quartile 1 (<75),
50.4% for hospitals in Quartile 2 (75–82), 53.8%, for hospitals in Quartile 3 (83–88), and 
60.4% for hospitals in Quartile 4 (≥89) (Table 2). After adjusting for hospital characteristics, 
hospitals with total mPINC scores in Quartiles 2, 3, and 4 had exclusive breastfeeding rates 
that were, on average, 11.3, 14.3, and 21.1 percentage points higher, respectively, compared 
with Quartile 1 (Table 2). Mean percentage of in-hospital breastfeeding rates were higher in 
higher score quartiles (compared with Quartile 1) for all seven subscores (Table 2). The 
greatest difference in breastfeeding across centiles among the subscores was for the labor 
and delivery care subdomain; hospitals with mPINC scores in the lowest quartile (<80) had a 
mean percentage of in-hospital exclusive breastfeeding of 39.0% and hospitals in the highest 
quartile (100) had a mean percentage of inhospital exclusive breastfeeding of 59.1%, an 
adjusted increase of 19.1 percentage points (95% CI 16.8–21.5) (Table 2). When testing for 
trend, mean percentage of in-hospital exclusive breastfeeding significantly increased (p < 
0.0001) across quartiles of mPINC total and all sub-scores.
Discussion
As total mPINC score increased, rates of in-hospital exclusive breastfeeding were 
significantly higher, suggesting that newborns who are delivered in hospitals with practices 
and policies supportive of breastfeeding have better in-hospital breastfeeding outcomes, as 
measured by exclusive breastfeeding. We observed this relationship for the total mPINC 
score as well as across all seven subdomains.
The mean exclusive in-hospital breastfeeding rate in this analysis (51.2%) was lower than 
the national rate for exclusive breastfeeding at 7 days of age (64.7%)1; this was true even 
among hospitals in Quartile 4, which had the highest total mPINC scores (60.4%). This may 
be due to a difference in how the data are collected. National data are collected 
retrospectively from respondents with children 19–35 months old through the National 
Immunization Survey (NIS) and may be subject to recall bias or reporting error, including 
the mother not knowing or not accounting for supplementation her infant may have received 
in the hospital. In addition, NIS data are from a nationally representative sample of infants 
and data for this study are from a subsample of hospitals that participated in mPINC and 
reported to TJC.
National data collection on maternity care practices as well as hospital-level breastfeeding 
outcomes can serve as an interventional driver toward improvement of practices. In addition 
to monitoring hospital practices, CDC sends each hospital that participates in mPINC an 
individualized benchmark report highlighting how the hospital is doing in comparison with 
hospitals of similar size, hospitals within the same state, and all hospitals that participated in 
the survey. Hospitals can use this report to identify areas of care that are strengths as well as 
improvement opportunities.10 The inclusion of exclusive breastfeeding in the perinatal core 
measure set may also contribute to improvements in hospital practices that support 
breastfeeding. In 2016, TJC expanded their requirement of reporting on exclusive breast 
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milk feeding to hospitals with >300 births per year.22 Expanding reporting of this measure to 
smaller hospitals may help to increase awareness of the importance of exclusive breast milk 
feeding and further drive hospitals to improve their maternity care practices supportive of 
breastfeeding.
Our findings are consistent with the previous studies in the United States that found 
improved maternity care practices associated with increased breastfeeding rates. One study 
that linked 2009 mPINC and PRAMS data found improved breastfeeding outcomes for any 
and exclusive breastfeeding at 8 weeks with increased mPINC total score.6 Another study 
linked data from TJC and Baby-Friendly USA and found the Baby-Friendly hospital 
designation to be associated with significantly higher exclusive breastfeeding rates.17 The 
Baby-Friendly designation indicates that a hospital is implementing the Ten Steps to 
Successful Breastfeeding and the International Code of Marketing of Breast-milk 
Substitutes.23 Although the Baby-Friendly designation is a marker of hospital practices and 
policies supportive of breastfeeding, not all hospitals implementing such practices go 
through the designation process. Therefore, Baby-Friendly designation does not encompass 
the full spectrum of adherence to breastfeeding-supportive practices.
Strengths of this study include that mPINC is a census of all maternity facilities and has a 
high response rate. By linking mPINC data with data from TJC, we were able to examine 
maternity care practices and policies and breast-feeding outcomes at >1,300 hospitals. 
Limitations of this study include that mPINC is a self-reported survey, and although a 
standard protocol is implemented to identify a key informant at each hospital, responses may 
not accurately represent all hospital practices. Our study sample disproportionately included 
larger hospitals because they were more likely to report data on exclusive breastfeeding rates 
to TJC due to reporting requirements by hospital size. For example, the mean hospital-level 
number of annual births was 1,754 in our analytic sample, versus 1,274 in the full 2015 
mPINC sample. Larger hospitals tend to have better maternity care practices24 and as a 
result, hospitals in our sample had a slightly higher average total mPINC score than all 
hospitals that completed the 2015 mPINC survey (81 versus79). In addition, hospitals 
included in our sample had a slightly higher mean breastfeeding rate than the 411 hospitals 
that were excluded due to not completing the 2015 mPINC survey (51.2% versus 48.6%).
Conclusion
Facilities with higher mPINC scores had higher rates of in-hospital exclusive breastfeeding 
for the total mPINC score and for each mPINC subdomain score. Higher mPINC scores 
demonstrate hospital practices and policies supportive of breastfeeding; therefore, our data 
provide further evidence for the effects of maternity care practices on breastfeeding 
outcomes.
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FIG. 1. 
Association between 2015 total mPINC scores and exclusive breastfeeding at hospital 
discharge. mPINC, Maternity Practices in Infant Nutrition and Care.
Barrera et al. Page 9
Breastfeed Med. Author manuscript; available in PMC 2020 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Barrera et al. Page 10
Table 1.
Characteristics of Hospitals That Participated in the 2015 mPINC Survey and Reported Exclusive 
Breastfeeding Rates to the joint Commission
Hospital characteristic N (%) or mean [range]
Total 1,305
Hospital type
 Nonprofit 924 (70.8%)
 Private 199 (15.3%)
 Government 162 (12.4%)
 Military 20 (1.5%)
Teaching hospital
 No 1,143 (87.6%)
 Yes 162 (12.4%)
Size (annual number of births)
 1–249 47 (3.6%)
 250–499 201 (15.4%)
 500–999 239 (18.3%)
 1,000–1,999 393 (30.1%)
 2,000–4,999 375 (28.7%)
 ≥5,000 50 (3.8%)
mPINC score
 Total score 81 [33–100]
 Subscores
  Labor and delivery care 86 [6–100]
  Feeding of breastfed infants 87 [23–100]
  Breastfeeding assistance 91 [47–100]
  Contact between mother and infant 83 [20–100]
  Discharge care 69 [0–100]
  Staff training 71 [0–100]
  Structural and organizational aspects of care delivery 82 [3–100]
mPINC, Maternity Practices in Infant Nutrition and Care.
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